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l ] ^S»*Sr«j*i-S a ^nf^ 

h y ^om^, 



(2) 



S2 8.1 0 2 64t 
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[000 1] 

^^yK^r-f^^^^fc (end-capped) a-iK*n 
f3r^hyv^g^Ciit5o SKI, #3§^fi> 

[0 0 0 2] 

ot (nuncovaltail assembly) <£> 

ft*, SP^ fi^T-ft* (supramol ccular chemistry) 

^©■*M<4ot*fc tt*w-ft*-e*5«H* 

[00 0 3] Z<D£otm#*<0-otLX. 
fc^^^tofc-fcftLfcleltte^ (rotor ) ttt (ax 20 
is) i: WllO^^^^ ?) lo^lHl^^g^6 

u$*r*yis (rntaxane) W&fc&ftbtlX^&o *56* 

5H-fc+5o***>'* s ^fifc£*Lfc ( rjuhn S. Uanka 
and David S. Lawrence, J. Am. Chcro. Soc. , 1990, 11 
2, 2440 J Rlf- TTaka Venkata S. Rao and David S. L 
awrence, J. Am. Chera. Soc., 1990. 112, 3614 J ) o 
[0 0 0 4] H^n^^t^ii, mtifrs fH-bl, 
X<o—< BXlir. fito^fvWtsfl-iM'^i 3 ? 5 ** hy ^ 30 

[00 0 5] 

Bg«*s«lftbJ:5i:i-5ra«^] Iff* 
p*«3&s#*3ixTl^5 «fc 9 fen * *1fy£!J8§mi 

[0 0 0 6] 

ffitfc (4$P¥2- 3 2 54 2f) , w^Sft^fe 
5 0 tfyai^l^^y a-A-^Wu tf^hSH^UT 



[0 0 0 7] 8ot, 2M8E#3tt, jte-f-hE©*? 3 - 

[0 0 0 8] BP^, *«WK:J:*ttf, Sft»^«r«*i" 
5o-w^f^ h y ^^KL*y*^v^^9 = 

>f^Df^ hy v^^inie^y^^v-v^y 

e>BUit?# fe < -r 5 jc*»»i«v^»<RS-e«rEsK 
y =-/u^©R5i^^ft*«ttSttTv^ 
art £#«£-t-5y* hkw**^ k** y/sn 

[0 0 0 9] *J8W©^ ^^xyF^rt^^ 

[0 0 10] **W^iixtf, t-f^of^x h 
«lB^-^A*^«^ft^©HK»^** 

Wv>#«S-Cft*IHISi-5 r. fc £*m<t 1"*^ * hXft 
v K * * y ^ $ JxfciM' 9 o * * b y > Z>&S 

[00 11] HB»^*3ivK*'ry^S 

tufcf-w * pf h y y©a«ft**«>K3e*ffi^* 

2, 4 -v?= hn^-yi^/v^'f KS:SS**Sr. 
t^«fcO, »BJWtV«fHli:LT©2 < 

[0 0 12] *3SW#»li. g-^^nff^ 

by VXtfy-*>f ^n^^r^ hy ^* s > 2Ky^o^V 

y zz -/v i: _bfBi: H«^a»ft^»Srf^S 
ffibfc (#P^2-1 1 6 8 6 1^) . ZtlbO&mit 
iifaoa— iNf ^nf"^^ h y ^ir^y^^W 
y^y =-/u©a»ft-&*^»&i:S*«-. S«ft^ 

^>y^ h^-c$>52Ky ^otr vy^y ^-/voii^ 
10013] fe*5. *wmm-^ r^y^v-v^ 
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[0014] ±m<D&^Mmm<7>fa<Dmt vx, ma 

2j <Dft^T*^$tt^^>'>;^ (dansyl group) > 
2, 4, 6- h y~ hn7zc^7VS-e®t^X.^^ffi 

[0 0 15] 
IflSl] 




[0 0 16] 
[ft 2] 




[0 0 17] o-W^of^ MJV (a -CD) t 
^yxfU^JJn-;!, [P EG, PjH-5M8 
SrSErifcLfcfcofcLTaKy (xf uy^^-^) 
T^V (PEG-BA) ] ©fi»ft^*3t:WipXW:7 

DtV^Da-A' (PPG) ©Sftffr&^KjiStfc 

[0 0 18] a-. p-XH7-CDl^H:ttt, 
P EG^P PGor/^^y^!l =>-;^fi (xlxl-/ 

ftS^S, P E G^ P P G WC^ii:^t 5 
;tH:3^htti:*<ot94t<»\ #fcPPGS: 

[0019] ay* r-«#*o 

P55BB<Oft*««ft*ifet LT, o-CDtPEG-BA 
[2, 4-v?xho7/Vto^/t> (DNFB) ] £ 
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[0020] , fvv#/w»r ^ K«<&SJttfc 
io 8£*.«J:i\ 

[00 2 1] ±IE£> 2 , 4-v?xho7xX/V7/Ut7 
;^n7^ K> 2, 4, 6- h V- Yu*7^~jV7;V* 
[0 0 2 2] 

^£ LTcDlM' * nf*** h y ^^©KSiSH-fl:^* 
[0 0 2 3] r«>J:5ft*»B«>^ MBfi^^^F 

30 (molecular abacus) J W^Lifco 

[0024] sits, lmwitoxy^^vy =*— * 

WVi/y =2-/V2*fitc^Ua-^ * nf*** h y y 
1 ©tl^-ca* * Jit v ^ £ ^##^5 "C *> 5 5 . 

A-cfcf), a-iM^n^** hy xo&m<Dmz& 

40 -Xtt y-CDfcPPGt ©aSHk-S*^*^- t>l^« 
T\ truy^U a-yu 2*ffiKl» t S -Xliy - C 

tf^te, K— K (head-head ) , 7^ — A<— 7 1 — 
/V (tail-tail ) £3B6£*b5. 
[0 0 2 5] 

[0 0 2 6] H*ffl#J 1 

so a— »k ^n?*** by ^©«g»ft**©ino #y 
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5 0) <D1 5m*%*^8ml£a-*>f ^n^r* b 

y ^o^fDTk^i o omi^inx., iit3 o#rm# 

[0 0 2 7] ^©SSHfc^tofc^y ^*A^7 S 
110 0^^2, 4-Z>- hn^/V^a-^if 

^fcia*.. set— «8Wufco #bftfcKJSS-&* 

[0 0 2 8] #bftfci«8£it«U 7VVTi£ 

-i^nf^M^ #y (ifvy^J)3-;l.) tr* 

[0 0 2 9] ft*Sr^^^/v*^*>f Kfc*# 

^T5^XOTJfeLfc*«tt^=.h 20 
[0 0 3 0] »e>ttfc4rit*S:«*, a— r/t'Tifcvv 

3rir37r-r:y^*G-5 0 (Sephadex G~50> 7y/W 

a-t^^of^hyv, #y (jL^wv^y^- 

A-) \?XT$ yRVi?~b*7*-*®m#Z$*-f, 

[0031] iQfflc&mnmim a-toof^ 

^hy^tfy (i^v>-^y tr*r^y, tr 
X (2, 4-^ho7x=;u) -tfy^v^y =2 
— A-OJ:5 4#J*^ MKlia-iM^nf'^hy v 
£#y (xfi/y^y 3 -/u) tr*7 5 ^fc0>fiSHfr& 

[0 0 3 2] :o»ft ^^/P^/u^^^r^-r K 

to. iN»sy-/i:tt, fg#£#*rofc« ^&y- 

^O^te, a-in^of^* by VOTkKS (pK 40 

a = i 2) W^fcU *ffiK*^nr«Mb$ixSod» 

[0 0 3 3] (9»ftt«ONMR»*f) :04**<0 
'iNMRi:' s CNMR^ WK1 N a— tfM^n-r 

^byy (o-cd) t#y (xfvy^ya^u) 
tr^r^^ (p eg— b a] ©writ»Sr-tt^»'&*«>iRi 



8 

[00 3 4] 1 H NMR <om%&&*mf *o 1 H 

NMR (DMSO-dB ) (2 7 0 MHz) : 8.87 
(s, 2H, ortho E ofphenyl) , 8.30(d, 2H, meta H of p 
henyl). 7.26(d, 2H, mela H of phenyl), 5.63(s, 6Hx 
20, 0(2)H of a -CD), 5.48(s, 6Hx20. 0(3)H of a -C 
D). 4.80(.s,6Hx20, C(1)H nf a -CD). 4.40(s, 6Hx20, 
0(6)B of a -CD) , 3.64-3.74(m, 24Hx20, C(3)H. C(6) 
H, and C(5)H of a -CD) , 3.51(s. 4x82, CH2 of PEG) , 

3.24-3.29(m, 12Hx20, C(2)H and C(4)H of a -CD). 

[00 3 5] >H NMR (D 2 O + NaOH) (270 

MHz) : 8.93(s, 2H, urthu H uf phenyl), 8.17 
(d, 2H, mcta H(l) of phenyl), 7.05(d, 2H, mcta H 
(2) nf phenyl), 4.74(d, 6Hx20, C(1)H nf a -CD). 
3.59-3.75(m. 24Hxn, C(3)H. C(6)H, and C(5)B of a 
-CD), 3.50(s, 4Hx82, CH2 of PEG) , 3. 19-3.32(m. 12 
Hx20, C(2)H and C(4)H of a -CD). 

[0 0 3 6] 13 C NMR<B«l5SB*Sr*tfa. 13 

C NMR (DMSO-de ) (1 2 5. 6 5 MH 

z) : 101.93(C(1) of a -CD). 8l.69(C(4) of a-C 
D), 73.33(C(3) nf a -CD), 72.08(C(2) nf a -CD) ,71. 
53(C(5) of a -CD), 69.38(PEG), 59.74(C(6) of a-C 
D). 

[0037] t&mt&®<7>m&#m 

(C844 Hi444 NeOesi (H 2 ) 38 StrJM) : 

C: 43.77(44.51), H:6.82(6.73)> N: 0.38(0.48). 
[0 0 3 8] [WD7h^77-fH fSMMtl-X 
v^^/wx/i^^lM K (DMSO) ^^V>fcir7r 
TS^*G-5 0 (IMf^t: 3 0, 0 0 0) \Z 
.U»<OWn7^77^(^7A:l. 7 
X70cm) t777 f y^^*«B©SBl*fc 
*hS-*"3$M®#-* (fraction number) <Oi5<^^-fO 
If-^^m^fc wtt^LT, (3mg) , a- 

iNf^n^** hyy (30mg) &tftT* (2, 4-^ 
^Fd7x-/U7;/) -tfy^f-Ul/?}) zi-jV (2 
Orag) <Dm-&fy)(DmJ&<Dff/l'#v^ h^77>f-^ 

[0 0 3 9] g)2H> gf^o^F^7A (SUA 
&) $r^1-^-e$>6o r^@©«(ftf4^®#^ (1# 
■ : 1. 5ml) -e, Mtt**MHMaK0ft^fc 

Hmmmfc (»« : sie.s no) r*fflsixfc<>©-e, 

o^-C4*m$tLfcSr^^-^ii, tr^ (2, 4-^ 
ho7x^7;y) -dfy ^^uv^y =i-/wbcD 
xhz 0 mxmmi£(D*x&m£tiitm=<ox--*iis 

[0 0 4 0] PPS#tP*3 ! H NMRia?)!^^ 



(5) 



%2 8 1 0 2 6 4-^ 
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jrcH^fcS«fc£»©¥««^*f± 2 6, 4 0 0-e, 

[004 1] 3. 5-^-hD$tftx^f;H^ 
2, 4-^=hn7a^**©KlKv^flHft«S:W^ 

h y v*tt#W2 0-2 3«JiJESJxTV^ i:^5» 

[0 0 4 2] *«S«Ofi«gft^»0»*X||lHl#f/<^ 

*h*4^-ci*5. rjxe>©»*tt, *lt**y«>fil(Hk 

[0 0 4 3] 

[*«*>»*] h^^^v 



[0 0 4 4] *0>fc*fc. ^gft^^^K^^^ev 



[SI] *SB©#yxf^JI 

IB2] ^SofiSHfrg*. o-^^Df^.HJ 

^&t*tr* (2, 4-i/-hD7x=;v7^) -#y 



[Si] 
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(57) [Claim(s)] 

[Claim 1] a polyethylene-glycol molecule carries out inclusion to alpha-cyclodextrin molecule which 
constitutes an inclusion grid at the shape of food on a skewer — having — **** — and the 
aforementioned alpha-cyclodextrin molecule — from said polyethylene-glycol molecule — it cannot **** 

— carrying out — enough — ** — the clathrate compound of alpha-cyclodextrin with which the end cap 
of the guest giant molecule characterized by carrying out chemical modification of the both ends of said 
polyethylene-glycol molecule by the high blockade radical was carried out 

[Claim 2] above ** — the clathrate compound of alpha-cyclodextrin with which the end cap of the guest 
giant molecule according to claim 1 with which a high blockade radical is characterized by being 2 and 
4-dinitro phenylamino radical was carried out 

[Claim 3] the clathration reaction of a cyclodextrin and the ether linkage content high molecular compound 
is carried out — making — the bipar'rte child end of said ether linkage content high molecular compound 

— the molecule of said cyclodextrin — from the molecule of said ether linkage content high molecular 
compound — it cannot **** — carrying out — enough — ** — the manufacture approach of the 
clathrate compound of a cyclodextrin that the end cap of the guest giant molecule characterized by 
carrying out chemical modification by the high blockade radical was carried out. 

[Claim 4] said cyclodextrin — alpha-cyclodextrin — it is — said ether linkage content high molecular 
compound — a Pori (ethylene glycol) bis-amine — it is — both this giant-molecules end — a 
2,4-dinitrophenyl full ora — making the id react — said ** — 2 as a high blockade radical, and the 
manufacture approach of the clathrate compound of a cyclodextrin that the end cap of the guest giant 
molecule according to claim 1 characterized by performing said chemical modification by 4-dinitro 
phenylamino radical was carried out. 



[Translation done.] 
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* NOTICES * 
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[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the clathrate compound of 

a!pha(end-capped)-cyclodextrin with which the end cap of the guest giant molecule was carried out 
especially about the clathrate compound of a cyclodextrin new type. Furthermore, this invention relates to 
the manufacture approach of the clathrate compound of a cyclodextrin that the end cap of the guest giant 
molecule was carried out. 
[0002] 

[Description of the Prior Art] The interest of the chemistry of the noncovalent bond-aggregate 
(noncovalent assembly), i.e., supermolecular chemistry, (supramolecular chemistry) is becoming high as 
recognition of the importance of the specific noncovalent bondHntermolecular interaction in a living 
organism increases in recent years. Two or more molecules should approach each other in noncovalent 
bond, and the supermolecule complex treated by supermolecular chemistry should form one complex, 
should systematize the function from which each molecule differed, respectively, and should say it also by 
a kind of compound molecule which can also perform the manifestation of the new function which was not 
able to be taken out with a respectively independent molecule. 

[0003] The rotaxane (rotaxane) mold complex of the structure where the end cap of this shaft was carried 
out so that it might consist of two sorts of actual existence objects of the rotator (rotor) and shaft (axis) 
which were unified in noncovalent bond in the monad as one of such the supermolecules and this rotator 
could not be desorbed from this shaft is known. The rotaxane which uses methylated beta-cyclodextrin as 
a "rotator" molecule recently was compounded ("John S.Manka and David S.Lawrence, J.Am.Chem.Soc, 
1990, 112 and 2440". and "Taka Venkata S.Rao and David S.Lawrence, J.Am.Chem.Soc, 1990, 112 and 
3614"). 

[0004] As for this rotaxane, the piece as a "rotator" molecule or two methylation beta-cyclodextrin 

molecules carry out inclusion of the "axial" molecule of a piece. 

[0005] 

[Problem(s) to be Solved by the Invention] this invention person etc. takes an example by the possibility 
of a manifestation of a specific function of a supermolecule which was mentioned above. If rotaxane by 
which many cyclodextrin molecules as a "rotator" molecule carry out inclusion of the axial molecule of 
a piece, and the both ends of a ** "shaft" molecule are blocked is prepared For the particulars that many 
"rotator" molecules exist per "axial" molecule of a piece, and moreover the molecule of both kinds 
constitutes a kind of compound molecule from which it cannot be desorbed mutually Furthermore, rt was 
going to think that the manifestation of a new function and the view of systematization were also opened, 
the above rotaxanes tended to be offered, and it inquired wholeheartedly. 
[0006] 

[Means for Solving the Problem] this invention person etc. found out that alpha-cyclodextrin generated a 
clathrate compound (inclusion complex) crystalline by the polyethylene glycol and high yield (Japanese 
Patent Application No. No. 32542 [ two to ]). This clathrate compound is the first thing which uses a high 
molecular compound as a guest molecule. It is thought that inclusion of the poly ethylene-glycol molecule 
is carried out during the tunnel which many alpha-cyclodextrins as a host molecule form. 
[0007] therefore, the both ends of the polyethylene-glycol chain as a guest giant molecule of the clathrate 
compound of the polyethylene glycol of the above [ this invention person etc. ] first, and 
alpha-cyclodextrin — ** — it considers carrying out chemical modification by the high blockade radical, 
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and came to complete this invention wholeheartedly as a result of examination. 
[0008] that is, according to this invention, a poly ethylene-glycol molecule carries out inclusion to 
alpha-cyclodextrin molecule which constitutes an inclusion grid at the shape of food on a skewer — 
having — **** — and the aforementioned alpha-cyclodextrin molecule — from said polyethylene-glycol 
molecule — it cannot **** — carrying out — enough — ** — the clathrate compound of 
alpha-cyclodextrin with which the end cap of the guest giant molecule characterized by carrying out 
chemical modification of the both ends of said polyethylene-glycol molecule by the high blockade radical 
was carried out is offered. 

[0009] the clathrate compound of alpha-cyclodextrin with which the end cap of the guest giant molecule 
of this invention was carried out — setting — above ** — it is desirable that a high blockade radical is 2 
and 4-dinitro phenylamino radical. 

[0010] moreover, according to this invention, the clathration reaction of a cyclodextrin and the ether 
linkage content high molecular compound is carried out — making — both the giant-molecules end of said 
ether linkage content high molecular compound — the molecule of said cyclodextrin — from the molecule 
of said ether linkage content high molecular compound — rt cannot **** — carrying out — enough — ** 
— the manufacture approach of the clathrate compound of a cyclodextrin that the end cap of the guest 
giant molecule characterized by carrying out chemical modification by the high blockade radical was 
carried out is also offered. 

[0011] In the concrete embodiment of the manufacture approach of the clathrate compound of a 
cyclodextrin that the end cap of the guest giant molecule of this invention was carried out It is desirable 
that said cyclodextrin is an alpha-cyclodextrin and said ether linkage content high molecular compound is 
a Pori (ethylene glycol) bis-amine. both this giant-molecules end — for example, a 2,4-dinitrophenyl full 
ora — by making the id react said ** — if said chemical modification is performed by 2 as a high blockade 
radical, and 4-dinrtro phenylamino radical, the clathrate compound of alpha-cyclodextrin with which the 
end cap of the guest giant molecule was carried out will be prepared. 

[0012] Moreover, this invention person etc. found out that beta-cyclodextrin and gamma-cyclodextrin 
made a clathrate compound like a polypropylene glycol and the above (Japanese Patent Application No. 
No. 116861 [ two to ]). both the macromolecules end of the polypropylene glycol these clathrate 
compounds of whose as well as the above-mentioned alpha-cyclodextrin and the case of the clathrate 
compound of a polyethylene glycol are the guest molecules of a clathrate compound — ** — chemical 
modification can be carried out by the high blockade radical. 

[0013] In addition, even if it only calls it a "polyethylene glycol", a "PORIRO pyrene glycol", etc. on these 
specifications, it is the semantics included also when conversion of these biparite child ends was carried 
out. 

[0014] above ** — as other examples of a high blockade radical — for example, ** which was replaced 
instead of the "2,4-dinitrophenyl radical" of the above-mentioned "2 and 4-dinitro phenylamino radical" 
by the trityl radical expressed with the chemical formula of the following "** 1 ", the dansyl radical (dansyl 
group) expressed with the chemical formula of the following "** 2", 2 and 4, and 6-trinitrophenyl group — 
a high radical can be mentioned. 
[0015] 
[Formula 1] 




[0016] 
[Formula 2] 
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so 2 - 

[0017] The manufacture approach of the ciathrate compound of beta or gamma-cyciodextrin (beta- or 
gamma-CD) and a polypropylene glycol (PPG) is explained to the ciathrate compound list of Pori (ethylene 
glycol) bis-amine (PEG-BA)] in more detail as what carried out conversion of alpha-cyclodextrin 
(alpha-CD) and polyethylene-glycol [PEG, for example, the biparite child end. 

[0018] To alpha-, beta-, or one mol of gamma-CD, both are stirred and mixed in an aquos'rty medium so 
that it may become two mols or more as an alkylene glycol unit (unit) of PEG or PPG, for example, it is 
made to react in the ordinary temperature neighborhood for 10 seconds to 1 hour. It attaches highly using 
PEG and PPG so much beyond the need in cost, and there is preferably. [ no ] Since this may be in a 
distributed condition when using especially PPG, it is desirable to carry out ultrasonic stirring. Solid liquid 
separation of the generated precipitation is carried out from a reaction mixture. As the approach of this 
solid liquid separation, membrane separation which used filtration, centrifugal separation, ultrafiltration 
membrane, etc. is common. 

[0019] next — as the chemical modification approach of the both ends of the guest macromolecule by the 
typical blockade radical — alpha-CD, the ciathrate compound of PEG-BA, and a 2,4-dinitrophenyl full ora 
— an example in the case of making the id [2,4-dinitrofluorobenzene (DNFB)] react is explained. 
[0020] For example, DNFB is added to the solution of the above-mentioned ciathrate compound which 
dissolved in solvents, such as dimethylformamide, for example, it stirs in the ordinary temperature 
neighborhood 10 hours - one whole day and night A reaction mixture is thrown in in a solvent like a lot of 
ether, solvents, such as the ether and dimethylformamide, wash the generated precipitation, and an 
unreacted raw material and a by-product are removed. Furthermore, a washing product may be dissolved 
in dimethyl sulfo oxide, rt may supply and rinse underwater, and purity may be raised further. What is 
necessary is just to follow approaches, such as a column chromatography, in order to refine more. 
[0021] the above-mentioned 2,4-dinitrophenyl full ora — instead of the id, trrtyl star's picture [ for 
example, ], dansyl chloride, 2 and 4, and 6-trinitro phenyl full ORAIDO etc. can also be used. 
[0022] 

[Function] both the macromolecules end of the this high molecular compound after using high molecular 
compounds, such as a polyethylene glycol and a polypropylene glycol, as a guest molecule and carrying out 
ciathration to the shape of food on a skewer by using cyclodextrins as a host molecule — ** — if 
chemical modification is carried out and it blocks by the high blockade radical — this ** — even if a high 
blockade radical bars the desorption from the chain of this high molecular compound of the cyclodextrin 
molecule as a host molecule and heating and contact to a solvent are, it is lost that a ciathrate compound 
****s in a host molecule and a guest molecule. 

[0023] The ciathrate compound of a cyclodextrin with which the end cap of the guest giant molecule of 
such this invention was carried out is the synthetic supermolecule of the beginning of the form where 
many "rotator" molecules were blocked by the "axial" molecule of a piece. From the place where the 
molecular structure resembles the abacus, this invention person etc. named this "the molecule abacus 
(molecular abacus)." 

[0024] Drawing 1 is drawing which expressed in model the molecular structure of the ciathrate compound 
of alpha-cyclodextrin with which the end cap of the polyethylene glycol of this invention was carried out 
Probably, signs that inclusion is carried out at a rate of alpha-cyclodextrin 1 unit to ethylene glycol 2 unit 
are known. If a polyethylene-glycol chain considers as flat-surface zigzag, rt is well in agreement with the 
die length of ethylene glycol 2 unit being 7.0A, and the depth of the cavity of alpha-cyclodextrin being 
7.1 A. The same is said of the case of the ciathrate compound of beta- or gamma-CD, and PPG, and it is 
beta- or gamma-CD 1 unit to propylene glycol 2 unit Moreover, the methods of a list of 
alpha-cyclodextrin are assumed to be a head-head (head-head) and a tail-tail (tail-tail). 
[0025] 

[Example] Hereafter, although an example explains this invention in more detail, there is no this invention 
what is limited by the example. 
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[0026] 8ml of 1 5-% of the weight water solutions of an example 1 [preparation of clathrate compound of 
alpha-cyclodextrin with which end cap of polyethylene-glycol molecule was carried out] Pori (ethylene 
glycol) bis-amine (mean molecular weight 3450) was added to 100ml of saturated water solutions of 
alpha-cyclodextrin, and it stirred for 30 minutes at the room temperature. The obtained suspended solid 
was filtered and rinsed and it dried after separating clathrate compound precipitation. 
[0027] This clathrate compound was thrown in in dimethylformamide, the 2,4-dinitrofluorobenzene of the 
twice as many amount of 100 mols as this was added to the Pori (ethylene glycol) bis-amine, and 
overnight stirring was carried out at the room temperature. The obtained reaction mixture was thrown in in 
a lot of ether. 

[0028] The obtained precipitation was filtered, and it washed with the ether 3 times, and washed by 
dimethylformamide, removing [ next ] unreacted 2,4-dinitrofluorobenzene, and alpha-cyclodextrin, the Pori 
(ethylene glycol) bis-amine, and the dinitrophenyl derivative that carried out the byproduction of isolation 
were removed. 

[0029] Residue was dissolved in dimethyl sulfo oxide and it supplied underwater. Next, the obtained 
suspended solid was filtered and rinsed and unreacted alpha-cyclodextrin, the Pori (ethylene glycol) 
bis-amine, and the water-soluble dinitrophenyl derivative that carried out the byproduction were removed. 

[0030] The obtained products were collected, and it washed with the ether, and dried after that Yield was 
60%. Finally, dimethyl sulfo oxide was used as a solvent sephadex G-50 (Sephadex G-50, Pharmacia 
manufacture) was hung on the column chromatography used as the filler, and this product was refined. 
Thus, the refined product was the thing of a high grade excluding alpha-cyclodextrin, Pori (ethylene glycol) 
bis-amine, and dinitrophenyl derivative of isolation. 

[0031] [Solubility of a clathrate compound] The product obtained by this example to each component like 
alpha-cyclodextrin, a Pori (ethylene glycol) bis-amine, and a bis(2,4~dinitrophenyl)-polyethylene glycol and 
the clathrate compound of alpha-cyclodextrin and a Pori (ethylene glycol) bis-amine being water solubility 
further was insolubility at water and dimethylformamide. 

[0032] As for this product there was solubility in dimethyl sulfo oxide and 0.1 -N caustic alkali of sodium. 
In the case of caustic alkali of sodium, the hydroxyl group (electric dissociation exponents 2) of 
alpha-cyclodextrin may ionize, and it may be solubilized by the aquosity medium. Shortly after 0.1 -N 
hydrochloric acid neutralized the solution of a product which dissolved in caustic alkali of sodium, 
precipitation arose. The above-mentioned phenomenon was reversible. 

[0033] [NMR analysis of a clathrate compound] This product 1H NMR and 13C NMR spectrum were what 
agrees with alpha-cyclodextrin [alpha-CD] and the same spectrum of the mixture containing both the 
components of a Pori (ethylene glycol) bis-amine [PEG-BA]. However, in the case of the generation 
clathrate compound, some breadth of a peak was seen. 

[0034] Next the measurement result of 1H NMR is mentioned. 1H NMR (DMSO-d6) (270 MHz) : 8.87 (s, 
2H, ortho H ofphenyl), 8.30 (d, 2H, meta H of phenyl), 7.26 (d, 2H, meta H of phenyl), 5.63 (s, 6Hx20, 0(2) 
H of alpha-CD), 5.48 (s, Hx20, 60 (3) H of alpha-CD), 4.80 (Hx20, 6C [ s and ] (1) H of alpha-CD) 4.40 (s, 
Hx20, 60 (6) H of alpha-CD), 3.64-3.74 (m, Hx20 and 24C(3) H, C(6) H and and C (5) H of alpha-CD), 3.51 
(4x82, CH[ s and ]2 of PEG) 3.24-3.29 (m, 12Hx20, C(2) H and C(4) H of alpha-CD) 
[0035] 1H NMR (D2 O+NaOH) (270 MHz) : 8.93 (s, 2H, ortho H of phenyl), 8.17 (d, 2H and meta H (1) of 
phenyl), 7.05 (d, 2H and meta H (2) of phenyl), 4.74 (d, 6Hx20, C(1) H of alpha-CD), 3.59-3.75 (m, 24Hxn 
and C (3) H, 0(6) H and and C (5) H of alpha-CD), 3.50 (s, 4Hx82, CH2 of PEG) 3.19-3.32 (m, 12Hx20, 
C(2) H and 0(4) H of alpha-CD) 

[0036] Next the measurement result of 13C NMR is mentioned. 130 NMR (DMS0-d6) (125.65 MHz) : 
101.93 (C (1) of alpha-CD), 81.69 (C (4) of alpha-CD), 73.33 (C (3) of alpha-CD), 72.08 (C (2) of 
alpha-CD), 71.53 (C (5) of alpha-CD), 69.38 (PEG), 59.74 (C (6) of alpha-CD) 
[0037] [Combustion analysis of a clathrate compound] 

Actual measurement (calculated value over C844H1444N60651 (H2) 38) : C: 43.77 (44.51), H:6.82 (6.73), 
N: 0.38 (0.48) 

[0038] [Gel chromatography] The single peak appeared near the fractionation number (fraction number) 
corresponding to the voidage of a sephadex packed bed as a result of the gel chromatography (column: 
1.7x70cm) of the product by sephadex G-50 (exclusion-limit molecular weight: 30,000) using dimethyl sulfo 
oxide (DMSO) as an eluent On the other hand, three peaks appeared as a result of the same gel 
chromatography of the mixture of a product (3mg), alpha-cyclodextrin (30mg), and a bis(2, 4-dinitro 
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phenylamino)-polyethylene glycol (20mg). 

[0039] Drawing 2 is drawing showing the latter chromatogram (elution diagram). The axis of abscissa of 
this drawing is a fractionation number (1 fractionation: 1.5ml), and an axis of ordinate expresses the 
absorbance of ultraviolet absorption measurement, and angle of rotation of optical-activity measurement 
In this drawing, the curve of a continuous line was detected by ultraviolet absorption measurement 
(wavelength: 31 6.5 nm), and the curve of a dotted line is detected by optica I -activity measurement The 
first peak is the thing of the clathrate compound which is a product and was detected by both ultraviolet 
absorption and optical-activity measurement The second peak detected only by ultraviolet absorption 
measurement is the thing of a bis(2, 4-dinitro phenylamino)-poly ethylene glycol. The third peak detected 
only by optical-activity measurement is the thing of alpha-cyclodextrin. 

[0040] [Average molecular weight] The average molecular weight of the clathrate compound investigated 
by 1H NMR is 23,200, and the number of alpha-cyclodextrin molecules with which this value was caught 
by the 1 polymer chain suggests that it is about 20. On the other hand, the mean molecular weight of the 
clathrate compound investigated by ultraviolet absorption measurement is 26,400, and this value suggests 
that 23 alpha-cyclodextrin units are included in a monad. 

[0041] **, such as 3 and 5-dinitro benzoate radical and a 2,4-dinitrophenyl radical, — in the case of the 
clathrate compound of this example, the polyethylene glycol which has a high substituent at the biparite 
child end will become the conclusion that an average of 20-23 alpha-cyclodextrin units as a ball of a 
molecule abacus are caught by the 1 poly ethylene-glycol chain, if it takes into consideration that there is [ 
** ] nothing about alpha-cyclodextrin and a clathrate compound. 

[0042] According to the powder X diffraction pattern of the clathrate compound of this example, this 
clathrate compound is crystallinity and it is similar with the powder X diffraction pattern of the clathrate 
compound of a valeric acid, an octanol, and alpha-cyclodextrin, but it differs from the powder X diffraction 
pattern of the clathrate compound of a propionic acid, a smaller molecule like propanol, and 
alpha-cyclodextrin. These results suggest that the clathrate compound of this example is of the same 
shape as the thing of channel mold structure. 
[0043] 

[Effect of the Invention] the clathrate compound of a cyclodextrin with which the end cap of the guest 
giant molecule of this invention was carried out — a piece — a guest molecule — an "axial" molecule — 
many hosts — a molecule — a "rotator" molecule catches — having — ** of the both ends of a guest 
giant molecule — a host molecule does not **** for a high blockade radical Therefore, as for the 
clathrate compound of this invention, dissociation is not caused to the usual clathrate compound ****ing 
in a guest molecule and a host molecule simply by heating or contact to a solvent 

[0044] Therefore, it lets clathration and end capping pass, and reforming of many properties, such as the 
thermal stability of a guest macromolecule, a stacking tendency, crystallinity, and solubility, becomes 
possible. Moreover, while intramolecular branching (for example, bridge formation between the adjoining 
cyclodextrin units) of a clathrate compound and intermolecular bridge formation are attained and being 
able to give a unique property using the hydroxyl group which a cyclodextrin has, various possibilities, such 
as development of the new polymer which the cyclodextrin arranged, are expected. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 




[Brief Description of the Drawings] 

[Drawing 11 It is drawing where the polyethylene-giycol chain of this invention expressed in model the 
molecular structure of the clathrate compound of alpha-cyclodextrin by which the end cap was carried 
out 

fDrawing 21 It is drawing showing the elution diagram obtained by the gel chromatography of the mixture of 
the clathrate compound of this invention, alpha-cyclodextrin, and a bis(2, 4-dinitro 
phenylamino)-polyethylene glycol. 
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